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Abstract of JP1 1290466 

PROBLEM TO BE SOLVED: To facilitate determination of a proton beam radiation direction in a 
treatment plan of radial beam treatment using a proton beam. SOLUTION: An enlarged Bragg peak 
(SOBP) width a sticking-out part of a 100% dose region outside a focus, and a water equivalent 
thickness from the focus to a body surface are computed for plural radiation directions based on 
specified resolution, and distribution maps 101-103 for respective values are displayed. In addition, the 
distribution maps 101-103 are interlocked with a three-dimensional display surface 112. In determining 
a radiation direction, quantitative determination can be performed. In addition, by interlock with three- 
dimensional display, the radiation direction can be grasped by intuition, while a final radiation direction 
can be determined interactively. 
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[0054] — -ft. iftSfc-r^-CCD^KM ^* 
JS£tt (S 1 5 0 8 : YES) . WMIifatttfcMcfc 

fc*nl,fc<fc 5& SOB P^SSWi^til bSB##«© 

^•fljs^a^-r £ ( S 1 5 1 0 ) . 

[ 0 0 5 5 ] m 9 tt. 7fc!£fflJ5#ffi0cD3l^JaS*!iii!8 
[0 0 5 6] -hi£U/cS 1 5 0 l&tfS 150 2 

tm^ommic^^x. m&®M<D&mi&ms ieoi 

&tf»)JWJtMt#ffl©Hfl^SS 1 6 0 2&'rtt>ft2>. 

[0057] m&mmvwinmm s 1 6 o 1 w&vmm 

W^lSl©SSA!iffiS 1 6 0 2#te7-r£<fc> 
ra1©*^ffi^G>gtaj?rtf ^ (S 1 60 3) . -rt£t>*>> 

^©1 .■^^^©^t&^lt^S. t#6*i/c 
[0058] itl?T^#:£fa£-f '"<T§ttrbfc#> 

£*5*>£«5rr£ ( s i 6 o 4 ) . jetm-tsaris©*^ 

flJltJ. -fl^c#fr14£WL&t>©-C. 

JU,T<,»*ct»#fiJ***l5*teB: (S 1 604 : NO) . 
mttfaV^MWr *> (S 1 6 0 5) . ttj.t>%^ Wife 

[0059] -r^-cco^i^KcMu-r, 

Fffl©*af11^©flWa j i|&T [stcm&te (S 1 6 0 4 : Y 
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e s ) . Tkmmmftinmo^z'n'} (s i 6 o e > . 
-r tc*>5 . noraa £*ti£ UdBS-c a * y § 
n^*-**aiD©*s9f«w<c>tt***Hi t>f. ^7 tc 

[0060] W±> SOB P^S* »*W L-SGfl-ffcf* 
-X>T. ffl tK |g8©&g£ISI9©i2iffi£K#W"ei& 

10 glJ©«iS-C^ Ufc 9 . ±81?* 1 -3>©MS-C3br; 0t t> 
[0 06 1 ] ^XtC. *^<D»lJ(D^I*6ffJSIfCOl>T^ 

•rs. *$m&i&t'Ztoi>*xte> ±a?L?csoBPiiii. » 

V&gfcD&ftftt&mtlSaX.X . 3#C7GaUis i &0f : ffH"£. 3 

2 ^TE^ffiKAlftWiClEiJ^ttWCaTr:^^ C 
CtifCfcoT. *&J(M«fiaiai*SR©AttK: 

20 g^tCftS. 

[006 2] fc»£HHF«K- 3 

$kfn?Z>. -eit, **J«SWl*J*fl*ittia±-CjHSlL, 

[0 06 3] 8!K. 3^SE«*«C*it»X]ll«n«ItaBe 

[0064] FI^gt'-AW^m**-!:^ L-Cffi^*S5c 
#^^©£^•5,. ft*J. «**^«. Mfigil 

x. mm^mthm^onnm^^t^n. -e© 

[006 5] Sfc. 3^7C*^fCfct,»T«. ^W^* 

[ 0 0 6 6 ] 0 1 0 1*. 3 ^S^mCS^^mtlt?* 
5. iBjSfc^T <fc^CC M8 0 1 <Df*3gP0C . W*8 0 
2. .M803, £Uifj8 0 4 > ai$8 0 5. RO'. JB* 
8 0 6&3,X7t3kfn2tlX\,>2>. JgtC. fi§*f^[Sj*^-r 
^EP8 0 7K»JSOrHhf»tf-A8 0 8*5^8 0 1 
3&>6ffi*8 0 6 *T<*CfTt>S. MW*[^©«ilS©fcfe 
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B, FrBIt'-A8 0 8%-?VZi3-V)l>f , J:£'C 

#fat£<rr*i§£B. mi£*®itcim*mt-^8o 8 

[006 7 ] fc*±, IftBflUfci 5K. WSmiElt 

mrntMrn? -s c & tc «t d . ^wttH-wsjeawawtt 

[ 0 0 6 8 ] m 1 tt. KLfcBMU 0fc*«M*c«t4HW-«a 
H(C^«fc^JC. CO^ffiiffiii. SOBPiH©^^ 

ioi, te&iHL%ift<Dftmottifim 102. 
wm^-c<Dymam<D^ism 103, a^?£iti!R# * 
> i o 4 . mmm*msGz.mx t>v->\»<— 105, t 

7. «K«eR3£«i«l 0 8. *M5«e»mMM<*> 1 
09. JMB^-^H 10. fl-JBSBSSffl** a-*>< 
-111. 3 ^7C^*Wffi 112. j£Hltf£> 113, 
S^eaWMMtBKffl^fa-^- 1 1 B. 3X^M 
fctlKHSiJB-* ? o 1 1 6. 3 ;&7t@iffc*7n*t 
*iStR#*>l 17. 1 1 8, 1 

19. iSiR/&*W<* >1 2 0i*»6flWE3n-r«r»S. 

[006 9] &n£&jlft>P* >104B. #*T0£?£ 

«BRt/t. *n*s**s»je«* 1 o 8-^g^t <t 

mmttftisi o 9-r-tf^. 
[oo7o] hob. warn 101-1 

OBPifl. B*ffi08&#©flM». *«fctf, 

0 1. 1 0 2, 1 0 3 tv- W 3 tlfcfc©t SIS 

[007 1 ] »»«IWS«^f a-JU/<- 111B. » 
fflB 1 0 1 ~ 1 0 3©&S • 8&<Z>ftff$l&&£K'*' S 
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10 1 — 10 3*s^m?ti?i, 

[0 0 7 2 ] 3SM<* > 1 1 34K» d/-T4i. 3-Xft 

mjmm 1 1 2 tea, ssmsh 101. 102. 103 

ratR3nfcHM**I^Itc*tl6L."CHhf«tr--A 1 1 4 AS 
im3n-5J:^!:*5. Pl^t^-A 1 1 4B. K^ v 

0 1. 1 0 2. 1 0 3 <D#J£-T£-?- * t>^#rr -5. jS 

1 13WSf"^t5i. *fttl»tt. Jilt) 

io p-jW-c- 115.3 ^TcBftgaSfsfll* * a 

-l i 6&&frrftB\ 3 ^tu^ee 1 1 2rt©^ 

[0 07 3 ] 3^7cSi«*^*t^StR*'^> 1 1 7 B. 
3^7c3lmHffil 1 2rt©£©lIS&4**"r ; 2>* > 4*B5E 
-TZtctiXD Y#)\si$% y~C&Z. WIS. 3^7ci®^7S 
*tmiItR*'£> 1 1 7*tTr»f -TSi. ^©Eg©*'* 
Bffi*.*. 

[0 074] 1 1 8 4tf? ? L/cfiCC, ftft 

01 0 1. 1 0 2. 1 0 3. *SOiJ, ZXitWrMM 
20 1 1 2©±"C. •^•>X*-VJV%tT'9 ^Ttitf. -etitc 

i,tv-?, *Slr»B. B^tf-Al 141:843 
tiSCi*itt?5. 1 lg^f^tnti* 

7S@ 1 0 1 , 1 0 2. 1 0 3f^X-miR^tiX^tc-7- 
P. *£t,>B. 3>X7C*^1 1 2F*5-CiItR3n-Cl,>fcP§ 

[0 07 5] j!!R/S»*'£> 1 10ttf»i'thtf» 
7501 0 1, 1 0 2. 1 0 3, *£t>B, 3^7C^^Bi 
ffil 1 2-vmtRLlc-?-i> , *SC>B. HST-Sltf-Al 

14 *&<,>B. ^i3t5Ci*srt5. 

30 [0076] -xic, f§*mmmjj\ftiktt&^ xt* 
[o o 7 7 ] 0 i IB. *^u-£©*i^cc>Ptfc;i/-c. 

[0 07 8 ] *f. ^x^A^JiStl^nSi. ->*^A 
B. 08^0^94^-0 -Ci»Wl//cJ:!>*jt!!.atcJ:o 
■C. SOBPifi. B^HiL.SP^©(*Sj. fcJ:^. 

^■rs (shod, corns. V}$>x5Msm*Wn 

40 -riitB. *W«:RjE3tite»»Wlfi (»K -ffltoft 

[0 0 7 9] ^u-^tcjcor^'^^-*©^ 
jE*i*i^3nfc^5*^«»t-r^ (siio2). « 

B, gSWt, *<0fg^J»«l!D)Wtt88^O^©fgjn*>5 

50 m-ri^n^sntc^^m^-ri, ( s 1 103). n 
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fS(SHOl). 
[008 0] fflJH«J«a*Offi*r«C*>-?ft:«l^ 
B, fBS3ftfc#»K£MU (S 1 1 

04) , W«fe*«!R3hfcfefcSEjerS (S 1 1 0 

5) . ^M3ti/cffilw:<fcoT, ML S»WH 

(shod. 
siffirs (s i i o 6-s i i o 7) o Jissn/cjg 

5E3&ffl]B. 5> X 7^ A ct O -ClliM±"C V- V Wfs 3 tl 

[0 08 2] £/t, *^U-*B. fi^ffli UTjg^^n 

mMM\R?Z> (SI 108 -^S 1109). C<Dtg&. 

[0 0 8 3] #CCC, &*H5ei©#JKS8. -J-fctvfe. *£K 
• iggcoft fl9H*OXKP * ^ \s - % K ± ^ t ffij* $ n 
ft*S**«Et* (S1110)o WEcDlS*. 

a©ftas<j***isL (s 1 1 1 1) . xmrnofMRtu 

(ftKSiJ^) K»-3l>T* SOBP89*JHBl/, 
WD*R*t7S (SI 101), 
[0 084] — *»ttO«H*sfB*3na*ote» 

tf5 (SI 112). -ft£t>*>* *^U-£tcJ:^T, 

(S 1 1 1 3) . 3^7c^iSffitcfe^-c». m^ciftS 
T££o «m»»»Btt**fil«:BIS3#4Ci; 
[0 0 8 5 ] iiBUfcJ:5tt»ffi*8T: 
«UH*I^*iWEbft«^B, Wc, 

*©rai**rnicc*5W ^sobp *B j feKttiSBK«S'r £ 

(siiu). 
-raateB. soBP«*iB*R«fc«#T* <si 1 

15) 0 c(OJ:5«:iyr«?^Sti/cSOBPiBB, 

[0 0 8 6] *»t. »5£LfcJI8«*|fia*Rtia6««C« 

ffr4*^5*»t«je-ra (sine), wee* 
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1117), J5Kl?7t^o COcfc^CcL/TSff^ti 
[0087] 

OfiCe&B&SOBPtl. SOBPtiMS^/citO 
[0ffi<DS!#aittHJ] 

[0 i ] *»hjjc j: 4»^«raw*raji^^«^^^ 

[H2] »^|RJfe*^^AK:J:*i^KoaW-**-r 
20 0-c&£ o 

[03] mmjjft t mm<o&vi nt»mu ^<om% 

[H4 ] **9!©SOBe»'C«flHS*iaBE***^'*" 
ETC**., 

[0 5 ] SOBPiS^^H©W J 6*TBI'C**. 
[06 ] B*mo»fl#«»*H©WI*^H^* 

[07 ] J«**6<***T©*«WBB*»*BI©W*^ 

30 [08] S O B P #«HStf»*W LWWWKHS H 

[09] 7k^ffi^»^0oa^«S*^-r 7 a - * + 

[010] 3 #7c3l^©W**THr**. 
[011] ^^u-drOlBnRljeCfcV^^AOtliff 

[012] **W©IB«»»3W*"«9 ^ ti ^ 
[013] *S^cJ:^^rA4Wr^^>fa 

40 -^'>Xf A^ti^^c 
10 1 SOBPM0 

1 0 2 B»tU u»#fl«*M&ia 

1 0 3 *^ffiil^«0 
1 0 4 «**tt»lR#*> 

i o 5 mnffi^m&mzvv-^- 
i o 6 &ism*mnmit#* > 

107 

1 0 8 «KKeSH£«M 
50 1 0 9 «*«ft»JJW{b#*> 
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